Distance from Baltimore

CITY SIZE VERSUS DISTANCE FROM BALTIMORE
Invoking further assumptions regarding the distribution of population within the towns permits calculation of an instantaneous population density, which is then used as the signal to be analyzed. Four such models have been calculated: a "cylindrical" town (uniform density); a "conical" town (uniform decline in density); a "parabolic" town (parabolic decline in density from the center, with zero population and zero decline at the edge of the town); and a "cosinusoidal" town (with density slope of zero at the center and edge). Given the estimated radius, the instantaneous and central densities are calculated by requiring that the total population in each case be equal to that of the actual town, Table 1 . Some representative values are given in Table 2 . The models chosen do not depart appreciably from the more frequently proposed exponential decay (6) or Gaussian models (13) of city densities but have the advantage of greater simplicity for calculation purposes. Each of the foregoing models was employed to produce an estimated population density signal at increments of one mile from Baltimore to San Francisco, Figure 2 .
The results of the spectral density calculations (11) are shown in Figures 3 and  4 . It is seen that the spectra resulting from the four models of population density 
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Central densities can be estimated by setting X =--0. the densities are obtained by requiring that
In each of the above models, have very similar shapes. All are low frequency spectra and have peaks at identical wave numbers. Apparently, the choice of the model is not critical. There does not appear to be appreciable energy (variance) at wave-lengths less than five miles. These results have provided insight for the design of a comparable analysis, now in progress, of the geographically more interesting case in which the two-dimensional distribution of towns is analyzed (14) . There do not appear to be any independent analyses of geographical data with which these results are directly comparable, but the general shape conforms to spectra encountered in economics (9) . The interest is in the type of process which might have yielded the observed distribution, and, of course, whether central place processes belong to this family. The over-all shape of the spectrum suggests an autoregressive model for the processes involved in creating a distribution of towns along U.S. 40 (1). On the assumption that departures from the general trend are important, the analysis, as depicted in Figure 4 , suggests spectral peaks at wave-lengths of approximately eleven, twenty-three to twenty-seven, thirtyseven to forty-six, and of sixty-six to seventy-five miles, corresponding, of course, to the distribution of four size classes of towns along the highway. These values are nearly harmonics of eleven miles, but the peaks are significant only at the 10 per cent level, using a Chi-square test, and this interpretation must be considered tentative. The hypothesis of stationarity is difficult to justify from geographical theory, but separate calculations for the eastern and western halves of the data did not result in appreciably different spectra. The geographical spread functions, used to obtain the continuous density signal from the discrete city spacing, each operate as local convolutions on the data, providing a further complication. The distance between towns, shown in Figure 5 as a function of distance from Baltimore, averages about ten miles, with a variance of the same size, which clearly suggests a Poisson process. Taken together, these results suggest a Markov process plus a weak cyclical component. This is the statistical interpretation. A substantive translation might be approximately that set-
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